Emergence of the β-CASP ribonucleases: highly conserved and ubiquitous metallo-enzymes involved in messenger RNA maturation and degradation.
The β-CASP ribonucleases, which are found in the three domains of life, have in common a core of 460 residues containing seven conserved sequence motifs involved in the tight binding of two catalytic zinc ions. A hallmark of these enzymes is their ability to catalyze both endo- and exo-ribonucleolytic degradation. Exo-ribonucleolytic degradation proceeds in the 5' to 3' direction and is sensitive to the phosphorylation state of the 5' end of a transcript. Recent phylogenomic analyses have shown that the β-CASP ribonucleases can be partitioned into two major subdivisions that correspond to orthologs of eukaryal CPSF73 and bacterial RNase J. We discuss the known functions of the CPSF73 and RNase J orthologs, their association into complexes, and their structure as it relates to mechanism of action. Eukaryal CPSF73 is part of a large multiprotein complex that is involved in the maturation of the 3' end of RNA Polymerase II transcripts and the polyadenylation of messenger RNA. RNase J1 and J2 are paralogs in Bacillus subtilis that are involved in the degradation of messenger RNA and the maturation of non-coding RNA. RNase J1 and J2 co-purify as a heteromeric complex and there is recent evidence that they interact with other enzymes to form a bacterial RNA degradosome. Finally, we speculate on the evolutionary origin of β-CASP ribonucleases and on their functions in Archaea. Orthologs of CPSF73 with endo- and exo-ribonuclease activity are strictly conserved throughout the archaea suggesting a role for these enzymes in the maturation and/or degradation of messenger RNA. This article is part of a Special Issue entitled: RNA Decay mechanisms.